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@ Ccmposrta aiastcmeric matariai and procass for making me 



iame. 



<gs A rryerr.ee of procuring a composite eiasdc ma- 
tenai osmraes sretcr.ing an elastic wee to elon- 
gate 1 for 9xa.-r.cw. aicngating a nenweven wee of 
mer^tewn etastcmenc Sbers. and bending the elon- 
gated wee x at leas: rne gatheracle wee. sucr. as 2 
scunoonded polyester fiber material, under cenci- 
tiens whicr. scrian at ieast 3 porticn of the elastic 
web to form the renced com posits weo of elasic 
material. Tne ccmccsfta material is relaxed Imme- 
diately after trie bending to prevent me elastic web 
from losing Its anility to contract from the stretcr.ee 
dimensions whicn it assumed dunng the bonding 
^stec. Such immediate relaxation of the composite 
^ material after the bending stao results in the elastic 
wee -etajntng its acuity to contract so mat. upon 
^termination 3: tne elongating fcrcs. me elastic wee 
©contracts to form gathers in me gameracie wet. The 
bending may be erfecrjated by pattern dmccssing 
^overlaid elastic and gatnerarle wees wits at least 
CSPcnjcns of me elastic weo heated to at least its 
= softening temperature. The resultant ccmcosfte eias- 
tic material ccmcrises a coherent siasoc wee wmcr. 
is bended to at least one ccnerent gatheracie wee 
^wnereby fce gatneracle web is extensible and cen- 
tractibie with the elastic web uccn strstcr.rng arc 



relaxing zi me cempesite material. 
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COMPOSITE HLASTCMEPIC MATERIAL AND PHCCSS rCR MAKING THE SAME 



BACKGROUND OF THE INVENTION 
Fete cf the Invention 

The present invendcn is concerned with an 
eiasdeized materiai. a memcd of making me same 
and arbcies mace merefrcm. Mere parccuiarry, the 
present irwentkm is -concerned with a composite 
eiasric material comprising at leas: cne elastic wee. 
sucn as a r.cnwcven web of elastcmenc n.ers, 
bended to :ne cr mere webs of gafteracte ma- 
terial, sucn as one cr more webs of a nonweven, 
ncn-eiasbc material. 



Cescripben of the Reissed An 

Ccmccsrie faeries comprising at least cne lay- 
er cf nenweven textile facne mecr.anicaily secured 
tc an etascc aver are Wn. For example. 'Jus. 
p SIsr - i -€,:ss diseases texble laminate macen- 
airVcrncdsing an inner layer of eiasdc matanai. 
sucn as a ociyuretnane ream cf a thiexness s 
aocut 0.025 incr.es. needle puncr.ee ax a piurawy 
of locations tc a nonwoven texdie fainc aver. : ne 
needia cuncr.ed sueerccsec layers are tier. 
stretched wimin the eiasdc limits cf Tie eiasdc layer 
to aermaneinlv sTSten the nenweven faenc aver 
materiai needle puncnec thereto. When me elastic 
taver s ailcwec to reiax and return tc suesra^aily 
its' -nc^cr. crier to being str3tcr.ee. Tie nenweven 
fabnc laver is stated tc exnfcit increased duik by 
virtue of the reiaxaden cf its permanent crstcr.ee 

"^'u's. .^:ent -i.2CS.5S2 bisiccses a rr.emcc c: 
making an elastic materiai which induces ccrranu- 
cusiv forwarding reiadveiy eiastcmeric fibers anc 
elcngataeie but reiadveiy ncn-siastie fibers cn._ a 
fcrminc surface and bending at 'east acme a; the 
fiber ercssings to fcrm a coherent c!cm wner. :s 
subsecusndy mechanically wcrxec. as cy stretcr.- 
ir.g~ci:cwtng which it is allowed tc relax. As de- 
scribed by the patentee at column 3, iine tS * 
sec. the eiasdc mcriuius cf the eicth is subscantaily 
recused after the sretcr.ing. resulting in ate ce....a- 
nendv stretched nen-siasde filaments relaxing anc 
locoing tc Increase the oulk anc Improve the reel cf 
the faenc {column 9. lines 9-1- and rrgure 2). 
Fcr*arcing cf the filaments to the : crming surace s 
positive* controlled, whicn me catentee (cciumn 7, 
line tS ei sec) contrasts :c the use cf air streams 
-o cenvev the Seers as usee in mellowing ccera- 
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Sen. 3cndng of the filaments to form the coherent 
cic* .tray unto embossing patterns or smooth, 
heatsc rcil arcs, as set forth at column 9, iine 44 et 
sec. 

s U.S. Patent 2.216.126 b:sc:cses a ecmccsrre 

fabhc ccmchsing a layer cf an eiasdc or resilient 
materiai and an overlaying ?ayer of fabric, for ex- 
ample, a wcven fabric. The eiasdc fabric may be a 
poiyurethane foam cr a nyicn wcven to impart 

ro sretc-acinf/ cr the like and. as is disclosed in the 
paragraen bridging columns 1 and 2 of the patent 
an adhesive may be applied In a predetermined 
pattern to the eiasdc materiai which Is then 
STTctcr.ee. ana whiie in a stretcnec cr elongated 

:5 state, the everiying fabric Is corrcactsd therewith 
anc neic in pressure engagement for a erne surf:-, 
sent tc ensure adhesion of the two layers. When 
the aec:ied adhesive is cry, tension an the backing 
matenai is releasee causing the everiying ncn- 

zo eiasdc fabric tc gather In the areas outlined by the 
achssive. 

U.S. -stent 2. 5 57 "37 discos as the manufac- 
ture :: a resiiient ceiluicsic weeding product at- 
tair.ee e-y laminating pacer and a prestratchec 

as ceiyuremane foam material. An achesive is apciiec 
in a Cesired pattern as iliustratec in the drawings 
anc r.e cacer is laminated tc either side of lie 
crestretcr.ee cciyurethane foam matenai. me ca- 
per layers may be wetted to recuce freir resis- 

30 sr.ee tc being ccmcressed by retracden of the 
cresreter.ee cciyjremane foam after lamination cf 
the cacer iayers Terete, thereby providing a crec- 
ec effect as iilustratec in rigures 2 anc 1 of the 
patent. 

U.S. Patent 2,257,512 concerns a mem.cd cf. 
arc cue: r.e eiesdc composite sneet matenai and 
ciscicses* ma: a retic.iated. fibrous web fcrmec cf 
an eiastcmeric matenai such as rucber, including 
cutaciene-sr.Tene cccciymers, may be -itiiiced as 
the aiasce ciy cf a cempesiie material, as dis- 
closed at cciumn 2, lines 1S-24. At column 5. lines 
29-4. rie eaten: ciscicses, with reierer.Z3 to -g- 
•jre 7 cf me crawir.es. that a relaxed sheet materiai 
ply -ay : iave a fltrzus web cf eiastcmeric material 
cf smaHer area man the sheet matenai stretcnec so 
-2 :=r ^ rTr n £ra2 - v c the area cf the aneet 
material arc the piles 'zcr.cec together at acaced 
ccirta cr a"eas. Upon allowing the fibrous 
eiastcmerrc cry to 'eiax. the ccmccsite jedy is 
so statec tc assume the structure "snewn. in .-:gure 7, 
wnicr. is cescricec at cciumn 5. line 15 et sec as 
shewing a cbrcus wee cf eiastcmeric material 50 
screed at scaesd areas cr lines 5c to a ciy 55 c: a 
creced cr cemccatec f'.exjbie sheet matenai, whicn 
' rr.av ce cacer cr a synthetic resin matenai. »ne 
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sm^res of ^aremsd Invention are stated s 
be ?anicuianv «eil ju.tea for tne .Twnuaeure of 
foundation garments, battting ganrorrts. elastic 
stoadngs. anxie cracss. Setts, garters, gafltses and 

tne like. ,. „ 

U.S. Patent i.^SA20 oiscicses nycrauiicaJiy 
eotangied scuniacec 'acnes and a method of max- 
ing -om whicn induces '.see *e Esampie. a oct- 
umn 31 oraw.ng a octenoaily alastcmenc fiber, and 
allcwmg :t to reiax ^tween ttie craw anc w.na-jp 
stecs. 



SUMMARY Zr ~riE iNV5NT.CN 

In accordance the present irtverrticri there 
is prevjeec a metr.od of producing a composite 
8 taste matenal cemensing at ieast one gatneracle 
weo ccr.ced to a: ieast ~ne elastic wee. the meth- 
od cemensmg (a> tensioning an elastic weo (which 
may cemense a ^brcus wee sucm as a nenweven 
web at eiastemenc fibers, e.g.. mertbicwn 
eiastcmaric ibers) to aicngate it !b> bencing the 
etengated elastic wee to at ieast one gatheracie 
weD uncar cencieens whicn soften at east screens 
of m© a.astic weo 3 : orm a ccnoec cemccsite 
wee; and (c: re.axmg the cemccsite wee imme- 
diaroiv aitar me oencing steo wnerecy the gatr.era- 
ble w*c is^arerec to form me eemocsrte aiascc 
matenai. Other asceccs of me invention provide : or 
maintaining Tie Sfcrcua eiastic woo in a strenmed 
cendrocn ounnc oencing. at an elongation of at 
least accut 25 oercsrtt. creferacly accut 25 percent 
to ever 500 percent, axamcie. accut 25 percent 
to 550 oercent aicngaccn curng me bending. 

In ancmer ascect of me present invention. me 
methoo mduces oencing the eicngated elastic weo 
to the gamerae:e wee zy overpaying ne elastic anc 
gameracie wees arc aKiying -^eat anc pressure to 
tha overpaid wees. ; cr axamcie. by nesting oencing 
sires zn the aiascc *ec :c a tsmcerature of from at 
teast about S5'C to accut *20'C, preferably rem 
at least accut 70-C :z accut 90 -C. 

In acoorcance with me present : nvenecn there 
is aise crcvicec an aiascc cemccsite material :cm- 
pnsing an eiastic weo bended to at ieast one 
gatherze;e web wrier, is extensible and ecntraccbie 
wrtn oie eiascc wee :ccn streter.ing anc relaxing zi 
the cemccsite matenai. tne siascc cemccsite ma- 
ter aj cemg macs oy a metr.ee as screed accve. 

j n zczzrczr.c? witr. anctner ascect of the 
present invent: en. me aiasce weo is cencee to me 
gameraeie wee at a oluraiir/ or scaeec-acart .cca- 
tiens :n a rsceatir.g ra-em and me ;atheracie web 
is catr.erec zerween me oenced loeaaens. 



Other asoects of the invention provide that the 
elastic weo may eomcrise a norrwoven weo of 
etestomenc fleers, preferably etastornenc micro- 
fibers; sucn as. mr exam pie, an eiastomeric non- 

5 woven weo of mertbtown eiastomeric fibers or an 
ei a st o meric aim. 

Other asoects of the invention include one or 
more of the following in any ccmoinaticn: the 
eiastomeric fibers. preferaoly mertelcwn 

to eiastomeric fibers, may be formed from matsriai 
seiectea mxn the group including (I) A-3-A' Otocx 
cooolymers wnerein A and A' may be me same or 
different enefcioexs and eacn is a thermoplastic 
polymer ancblocx or segment wntcn contains a 

15 styrenic moiety such as polystyrene or polystyrene 
hemoiogs,, and 3 is an eiastomeric polymer mid- 
bkxx or segment, e.g.. a midbiocx selected mom 
the greuo inducing pciy (etnyiene-buryiene), 
pciyisccrene and poiybutadiene, with pciy- 

20 (emyiene-cutyiene)- being preferred and (li) blerics 
of zne or more pciyciefins wfth the A-5-A* olecx 
ccociymers of (i) wnere 3 is a pclyiethyiene- 
buryiene) micticcx; eacn of the A and A' anc- 
blocxs may oe aeiectec from the grcuo consist: rg 

25 of pciysr/rene and polystyrene hernoiegs. e.g.. 
pciy(aicna metnytsryrene), and where me 
eiastemenc Sbers are fermed mom a bienc of zne 
cr more cciycierins wrth an A-8-A' oiocx copolymer 
wnere 3 is a poiy^ethyiene-fcur/iene) midbiocx. me 

zo ooiyoenn s seiectec from one or mere of poiyetn- 
ytene. pcryprccyiene, cciycutene, ethytene ececy- 
mere. prcoyiene cecciymers and butene 
eocctymers: the alastcmeric film and the 
eiastemenc f.bers wnicn form the eiastomeric ncn- 

os woven weo. s.g^ me meitfciown mjcrcfibers, are 
ccmccsed. of at 'east 10 percent, for examcie at 
least 20 oercsnt. mere scecmcaily at 'east 30 oer- 
csnt. a.g.. from accut 10 percent re 30 percent by 
weigm. of me atcresajd A-c-A* oiocx ccpoiymers 

o anc greater man 0 percent by weight, e.g.. from 
about 30 percent :o about »0 percent by weigm. of 
the pciyclefin: the elastic wee, e.g., a .Tcrcus elas- 
tic weo. is bonded to the gamerabie web at a 
piuraiity zi seacec-acan locations in a reoeating 

*s par.em and me gaxr.eraole weo is garnered oe- 
tween the oenced 'ecatiens; me elastic web orafer- 
aciy has a : cw oas:s weigm of from accut 5 to 
accut 300. sreferaeiy Tom accut 5 to abcut 2C0. 
grams per scuare meter (gm/m^. .'cr axamcie, frcm 

so about 3 to abcut *00 crams per square meter, 
axtneugn its basis w«gnt can be much higher Oe 
gameracie ~ec is a r.enwcven, ncn-*iastic .materia;, 
prereraeiy one. ocmccsec of nbers formed mom 
matenais se»ectsc mem the :rcuc inducing ociyes- 

S5 ter fibers, a.e., ccivtetnyiene tereenmaiats) neers. 
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pciyolenn nbers. .oolyamice fte«.^. nj™ 5- 
bers. celluicsic fibers. 9-5- carton Sbers. and ma- 
tures thereof. S 3 * 8 "** 6 We ° may 
be any suitable woven fabric 

In cne asoect at the invention. Ste composition 
of the A-S-A- Miymer used is such As fte sum of 
the molecular weight of A with the molecular we.grrt 
of A' is from about 14 to 31 percsnx ;frcm about 14 
to 2S percent when 3 is =oiy(ethyiene-cutyiene)) of 
the moiecuiar weight of *e A-S-A" block 
cccciymer. . . 

' Ciher asoects of the invention are cescr.bec ;n 
the eescnpticn cf preferred emccdiments. 



3RIEF DESCRIPTION OF THE DRAWINGS 

Fgure 1 is a schemata '/tew in elevation 
iUustrnnng cne mode of carving out the memcc or 
the oresent inventicn: 

' Figure 2 :s a schematic plan view with cans 
brcken away of cne embodiment cf a ccmocsire 
elastic material in sccercar.co with the present ;n« 
venter., shown in a stretcned rcnc:ticn; and 

Figure 2A is a sector view aicrg :tne A-A or 
Ftgure 2. but with Tie ccmccsite atesiic jnaena .n 
a rsi axed rendition relative to its -editor :n ng- 
ure 2. 



DESCRIPT1CN CF TKS PRSFSRS 5MSCCI- 
MENT3 

The ccmccsite aiascc materials cf zhe inven- 
ticn generally ecmense 21 lease cne- layer cr web cf 
elastic matenai bencee :o cne cr mere cmer .avers 
cf grenade matenai. the eiascc wee eemg main- 
ainec in a streamed wncKcn within its elastic 
range during the bending steo so thai uccn con- 
tracting cr recovering after reiease cf the sretcn- 
ing, i.e., elongating, tension force, the layer cr 
lavers :o which it is benced will gau.er cr cucxer. 
The resultant ccmccsite matenai is itseif elastic, 
ar.y of its ncn-elastc layers being able to move 
with the stretching cf the elastic layer by reason of 
the c!av cr give crowded by *e -gathers formed, 
uccn relaxation of' che stretched elastic wee. in the 
ncn-eiastic lavers to which the r.cr.-eiastc wee or 
wees are bonceb. Ccmccsite manneis mace in 
accordance with r.e invention have shewn remark- 
ably geed uniformity, hand. buik. strencm and elas- 
tic crceerties. 

A wide variety cf matehais may ce emcicyed 
as the elastic wee. As used herein and in the 
claims, the :srms 'eiascc" and -elastcmeric" have 
their usuai ercad meanings. However, for purposes 
of this inventicn 'eiasee 1 may ee conveniently 
defined as foiiows. A matahai is elastic if it is 
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stretcr.aDle to an elongation cf at least about 25 
percent cf its relaxec length, i .a- can be strstcr.ed 
to at ieast about cne and one-cuarter times its 
reiaxea length, ana upon reiease cf the strata-ring 
force win recover at least aoout 40 percent cf the 
elongation, i.a., win, in the case of 25% elongation, 
contract to an eicngaticn cf not more than about 15 
percent. For axamcie. a 100 centimeter length of 
materia] wifl. under the foregoing definition, be 
deemed to be eiasuc if it can be stretched to a 
length of at least about 125 centimeters and if. 
upon reiease cf the stretching force, it contracts. :n 
the case cf being stretched to 125 cm, to a length 
of not mere than aocut 115 centimeters. Of ecurse, 
many elastic materials used in the practice cf the 
inventicn can be stretched to eicngatiens consider- 
ably in excess cf 25 cement of their relaxed length, 
and many, uccn reiease cf the stretching force, will 
recover :e their original relaxed length or very ciose 
thereto. At least rcr some purposes cf the present 
inventicn. elastic matenais which upon reiease -of 
the stretching force recover ai! or neariy ail cf their 
eicr.gabcn are zrsfarrsc. Easbc webs suitable r or 
use in the invention in cue a bob: elastic films and 
nenweven fibrous elastic webs such as, for exam- 
pie. Tseirbxwn eiastemehe fibrous wees. sucr. r.- 
brcus wees usuailv ccmprise "micrcrTcerts", wnicn 
term, as usee herein anc in the ciaims, means and 
induces rubers cf a ciameter not greater than about 
1GG microns, e.g., fibers cf trcm about 1 to 50 
microns in diameter, such as these wnicn may ce 
cotamec ev me meitbicwing and spunbencing crc- 
cesses. in fact, nenweven webs of mertbiewn 
mi e renders constitute a preferred embodiment 
thereof. .As usee herein and in the claims, 
"mertbiewn " micrefibers refer to small diameter 
fibers, usually of a diameter no: greater than about 
I CO miorons, made cy extruding a mcften thermo- 
plastic matehai as moiten threads through a c-iurai- 
iry cf crincas into a high velocity gas (e.g.. air) 
stream wnicn entrains the axtrutiec threads at tr.eir 
pcint :f emergence frem the orifices and attenu- 
ates the threads cf moiten thermc plastic matehai to 
reduce the diameter tr.erecf, the cas stream-come 
fibers then being deccsited upon a collecting 
screen to fcrm a ecnersnt web cf randemiy bis- 
pered fibers. Seen a process is diseiesed. 'or ex- 
amc:e. in U.S. Patent 3.349.241. ; ssuee November 
ic 1 ^ F.ceert .n. rudn at ai, the discicsure cf 
this patent is herecy inecrpcratec by reference 
herein. 

The fib re us elastic web may aisc remorse a 
ccmocs:te materia 1 , in that it may be rem en sec cf 
twe zr mere individual scherent webs or it may 
cemerise cne cr mere wees incivicuaiiy comprised 
cf a mixture cf eiastie anc nen-eiase'e fibers. .As an 
x examcia cf the artsr r/ce of eiastie wee, reference 
is mace a the afcremer.tioned U.S. Patent 
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4.209.583 in whicn eiastcrnenc and non- 
eiastomenc fibers ana coding** ataj sing* 
coherent wed of randomly diapered fibers An- 
other examcie of sucn a composite weo wouW S» 
one made by a technique such as disclosed in U.S. 
Patent 4.100.324 issued Juiy it. 1973 to Menard 
A. Anderson et al. and assigned to the assignee of 
this acoiicaticn. That patent disctcses a nonwoven 
material ccmonsed of a mixture at mertblown tner- 
mcctastic and after fibers which are comcmed :n 
the gas stream in which the merttotown Sbers are 
beme so that an intimate arranged co-singling at 
thermcolastic meittiown fibers and ether fibers, 
e.g.. weed puic or starve Sbers. occurs pner to 
collection of tne fibers upon a cotaesng cevice to 
form a coherent web of ranccmiy dispersed fibers. 
The disclosure of U.S. Patent 4,100.224 is aiso 
incorporated by reference herein. 
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A useful material for making the elastomenc 
fibers of the fibrous elastic weo of ma .present 
invention, for example, for forming metttiJown 
elastomenc fibers which can be collected to form 
an aiastomenc fibrous nonwoven weo which can be 
utilized in pracocng the present invention, are 
btocx copolymers having the general formula A-S- 
A' where A and A* are each a thermoplastic poly- 
mer encblocfc which contains a styrenic moiety 
such as a poiy (vinyl arene) and where B is an 
elastomenc ooiymer midblocx such as a conju- 
gated ciene or a lower alkene polymer. 

As used herein the term "styrenic moiety* 
means a mcnomeric unit represented by the for- 
mula: 



! J 
C 
' \ 
CM Oi 

1 I 



Preferred materia for forming the aiastomenc 
fibrous nonwoven weo are ones in which the A and 
A' andbwexs are selected frcm the grcuc ■.naucing 
poiysr/rene anc polystyrene hcmciogs sucr. as 
pofy(aipha methyisryrene) and the 3 micbiocx :s 
either ' polycutaciene, poiyisccrene or pciy - 
(ethytene-cutyiene). Marenais of this general type 
are disctcsec in U.S. Patents 4.222.722. :o H. » 



Pieniax, 4,222.534 to £«s Marais and ±.255.4; 



Jones. Similar maxeriais are ciscicsec in U.S. rst- 
oo en: i,-t".8.t22, issueo Novemcer 29. 19S2 to Wil- 
liam L 3unnelte whicn describes A-o-A biocx 
cccciymers rtaving styrentc endticcxs A and amcr- 
phcus intermediate btocxs 3. Commercially aveii- 
acie A-3-A' ticcx cccciymers having a saturatec or 
35 essentially sarurarec poly ;etnyiene-cur/iene) mid- 
clocx or segment 3 represented zy the fcrmuia: 



to 




. where x, y and n are positive integers, and 
poiystyrene A and X encbiccxs representee by the 
formula: 

50 
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, wnere n is a ccsnive integer whicn .-nay 38 the 
same or different for A and A', are scmeumes 
referred to as S-ES-3 <pc:ysT/rene/coiy(ethyiene- 
bur/isreVcoivsr/rene) biccSc oosoiymers, are avaii- 
aria under the trademarx XHA70N 3. tor axampie, 
KPA7CN G 1650, 3CRATCN G 1652 arc ^7CN 
GX -657 mom Shed Chemical Company, .<?^.uN 
ruccer materials are described in detail :n a num- 
ber 3f Shsil Chemicai Company pufciicsicns jn- 
ciucing one designated SC: 198-33. "33 sM. 
KRA7CN G 1650 .Ticcer ras a weight ratio :f 
pcivsr/rene A and A' encbiccxs to polyiethyiene- 
bur/ienai 3 micblccxs of 2S:72; for :<r=A7CN ^ 
1552 ruc^r the weight ratio is 29:71 arc xr 
KnATCN GX 1657 the weignt rare £ 1*56. -or 
, with rescect to :he KRATCN 3X 1557 t^e 



sum of me molecular weignt of A with the mciecu- 
lar weight of A' is 14 percent of the_ mctecuiar 
weignt of the A-S-A' oicck ocpoiymer. i nese block 
cceciymers are net beiieved to contain p:ast:c=sr 
oiis although thev are commercially avanacie in 
ccmccundea form. Tne G 1650 and G 1652 olecx 
ccccvimers are avaiiacie in crumb form arc nave a 
scsc:flc gravity of OS1 arc a Shore A Harcness :r 
75 Tne >GX 1657 cicck occciymer is avaiiacie in 
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petlet form, has a scecmc gravity of 0.S0 and a 
Shore A Hardness of 55. Kn A7CN 3 materials 
have been found to be satisfactory for mertbiowing 
in essemiaily pure 'cm at high extrusion tempera- 
tures cf at least about 2£0 decrees C ami grace and 
to be satisfactory for meiibicwing at such high 
temperatures and at aven lower temperatures if 
blended with pciyciefin materials which reduce the ' 
viscosity of the blend as compared to the viscosity 
of the pure KnATCN G. The A-3-A' biccx 
copolymers may be axrucad or otherwise "crmed 
to procucs eiastomeric materials, particularly 
atastcmeric films and eiastcrr.eric rcsro, mere par- 
oou;ar:y, eiastomeric microti bars as by mertbicw- 
ing. The S-EE-3 thermcciastic biccx occciymer 
material orcvides a material which, aven wnsn con- 
taining a rather high content of pciycienn material, 
process sari of actor/ aiastic and strength proper- 
ties. 

Cther aiastomerio resins which may be utilized 
to form me eiastcrr.eric web of the present inven- 
ben are A-5-A' bice* copolymers where A arc A 1 
are polystyrene encbicexs. as denned above, and 
3 is a ociyoutaciere micbiccx recresentec by the 
tCiicwmg .crmuia. 



-i-Os-O-o-Os- 



. where a is a positive integer This material is 
«cm»nmes 'a f erred :o as a 3-5-3 biccx occciymer 
and ~is avaiiacie mom Sheil Chemical Company 
under the trace oesignabcn KHA70N 3; xr axam- 
pie KrLATCN D 'llCI, KrvVTCN 0 11C2 arc 
K=ATCN 3 lllc. Accorbirg to :he Shei^Chemicaj 
Com o any publications ncted above, KF-AiCN - 
V.Cl rubber has a weicrt ratio of pciysr/rene A 
arc A'Vrcbiccxs to the poiybutadisns 3 miebiccx 
cf 2V59* : or KnATCN 2 HC2 rucoer the weignt 
ratio is 25:72: for KRA7CN D 1116 ruooer :t is 
2-:7S. "or examcie. with resecect to the :<nA7CN 
C 1115 material the sum of tne moi ecu :ar weignt 
A ^ith the mciecuiar weicrt of A' is 2^ oerosnt :: 
the mciecuiar weicrt cf the A-3-A' biccx 



occciymer. Tnese bio ox oocoiymers are avaiabie 
^ as oorous ceil etc. have a scecific gravity of 0.94 
and a Shore A Hardness of 71 for the 0 11 01 and 
C 11C 2 oicox oepciymers arc 33 'or the D 1115 
oiccx occciymer. 

Another S-5-S block occciymer materal is 
£0 cemmeroiaiiy avaiiacie uncer the trace designation 
. Sciprere ±13 from me c h:tlics Petroleum Com- 
pany. 

Yet otner ' eiastomeric resirs wnicn may be 
utiicec :c ; orm the eiastomeric wee of me present 
cr invention are A-5-A* bicck occciymers where A 
arc A' are pciysr/rene encbiccxs, as denned 
above, arc = is a pciyisccrene micblcc:< where the 
midbiccx is reoreserted by the fcrmuia: 
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. where n is a pcsrcve imager. These biccx 
csociymers are scmetmes reTBrrec :o as 5-r-S 
biccx eccciymers anc are aisc availacie trcm the 
Shell Chemical Ccmoany under the race cogna- 
tion :<=A7CN 3. tor example, K^A.CN 0 110/. 
KF^CN 3 1111. KRA7CN 31 112 and KRATuN 
D HIT. Tne XRATCN 3 1107. 3 1111. D 1112 and 
D 11-7 -iocx eeccivmers nave rescecove weign: 
rases erf "polystyrene A and A' ancbiocxs to. the 3 
micfcKXx of 1*36 (0 11C7); 21:73 (D1111); 14:36- 
(D 1112) and 17:S2 (DH17). For example, with 
rescec: to the Xrsov 0 11- the sum of the 
mc^ wetgm cf A with the mciecjiar weigm cf 
A* is 17 oercent of the mciecuiar weigm of A-3-A' 
bxccx cccciymer. The Dim grace is avaiiacie as 
a porous peiiet having a sooctc gravrry cf 33 
and a Shore A Harcteaa of 52. me 3 ,10/. 3 
r-2 anc 3 1117 biccx eccoivrners are svaiacie 
as ^eiiets having zcec:tc gravities cf 3.32 ar.c 
Shore A bareness cf 37 fcr 3 1107, 3* tor 3 1112 
anc 22 tot 3 1117. Generally, she S^=-S tnermc- 
piastc biccx ccocivmers are easier to faoncste ;ntc 
fibers and microfTcers than the arc 
types anc. accordingly, are crererrec. 

Cmer axemciarv aiastcmenc maenaa ~ use 
in formation of nbrous nenweven etastc wees or 
films n me oracics or the inversion include cclyes- 
tar ewsmaric materials such as. fcr exarr.sie. 
tnese avaiiacie -jncer Tie race designation Hymai 
from E. ! Durcnt 3eNemcurs S Co. ociyuremane 
atfistcmenc matenajs sucr. as. for rampie. those 
ava;iaow under me tracemarx E5 i ANE from 2. .- 
Gcochcr. i Co. and pciyamice eiastcrr.enc maten- 
ais rjcn as. tor examcie, these avaiiacie uncer tie 
tracemarx =E=a:< from the Rifcan Company. Gen- 
erally, any suiiacie eiastemenc Sbar tormirg resms 
or blencs containing Tie same may oe uouzati :cr 
the .icnwcven wees of alasaaneric nbers cf the 
irrvenccn anc anv surtacie eiastcmenc slm terming 
resins or -teres containing the same may be uti- 
Sioeo tor the eiastcmerc films cf tne irtverecn. 

The etastomenc fiber or film forming rezin 
usee ir. the nvemicn may essentially consist cf an 
eiastcmenc S-Er-S therm. cciasac resin *r.:cr. typi- 
caiiy may contain ciasricoers. pigments, arracx- 
icams ar.c omer convert cnaily employee acci- 
tives. Furmer, as ciscussee aocve. tne S-E5-3 
bkxcx coooivmers may ce dienceO wrth pciycienns. 
e.g.. pciyeihyiene ^c:cr pciyprccyiene^ JThe 
pcrvotenns wmcn s jaiicec in c>ercir.g me S-c=-3 
dicox coocivmers must oe one ^n:cr.. wnen cierC- 
ec wim r.e S-E5-S ciccx :ccciymer anc slcisctdc 
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to an 3Coroonate oombinaiion cf ewvated pressure 
anc aievated temoeranjre conditions is 9xmjcaoie 
in blended form with the ofocx eeooiymer. In par- 
tjeuiar. crefemec pofyoierin maconais inciude pciy- 
ethytene. pciypropyiene anc ooiyeutene. inducing 
eihyiene cooorymers. propylene xcciymers and 
butene ocoorymers. 3lencs of ?#c or mere of me 
poiycierlns may be utilizec. A partcjiariy crefemec 
pcjyemyiene may be octain«d mem U.S.!. ChemicaJ 
Comoanv uncer the made designation Petrcrnene 
Na60l. (Also referred to as PS NaoOi or Na601.) A 
partouiany ^bwtcbQ pciyprccyiene may be oo- 
aineo from the Himcnt Corpcradcn under the trace 
designation PO-372. Chanactensdc3 of the U.S.!. 
C^emicai eery ethylene are given beiow in oonnec- 
ticn me tasr runs summarzsc in me Tacles. 

TyoicaJ enarararistics cf the Himcnt =C-373 
poiyprccyiene. as ctsted cy Himcnt. :»cuce a den- 
sir/ of aoeut 0.SO0 grams per cubic osrrcmater 
measurec' :n accorcanca -nth AST\4 3 . s2 and a 
mertficw .-ate ooiatned in 3cccncanca with AST\4 3 
1228. Cendrticn L of acout 25 grams per ten (10) 
minutes. Otner charactsnsaco of the PC- 57^ are a 
tensiie.nrengm of aceut 4,200 pcuncs per scuare 
incn (psi) maasurec in accorcanoe with AST\4 
C62£; a =iex mccuius cf acout 182.000 psi mee- 
surec in 3cccrcanc3 with ASTV 3 7S0.2 and a 
Rccxweil hardness. R scaie. cf accut 33 measured 
in acoorcancs with ASTM 3 7c5A. me rC-972 is 
beiievec to nave a numcer average mciecuiar 
weigmv (Mn) cf accut 40.100, a weigm average 
mciecjiar weignt (Mw) cf accut 172.000 and 3 Z 
average weignt (Ms; of about 57-t.CO0. me coiv- 
ciscersrr/ cf the PC-972 (Mw/Mn) is aocui 4-29. 

Whether the aiasdc weo comenses an eiasdc 
film (suci as a biewn cr cast fi .lm) or a fifcrcus 
Qiasdc wee isuch as, fcr exarnpie. a nenweven wee 
cf mertriewn fibers, or a web of merttiown nbers 
con^ning ctner fibers or pancuiates wnicn were 
incorccrated into the web during .ts formation by. 
tor axamcie, jdiioadon cf Tie teachings ciseicsed 
in U.S. catem x t :C0.22^. ^isc^ec aoove. or a 
wever. :r carted eiasoc *eoi. it sncuid -ave sumi- 
cient eiasccm/ and be cencadie to me gamerac-te 
wees cf r^e oemccsite srucrure of Tie -n vend on 
whn suff:c:erTt strengm ~ form a c cm posit e ma- 
tenai wnsci r.ay be streioned anc reiaxec to cre- 
vice the besirec degree of eiasbcm/. Attnougn 
come ci T.e eastern en c matenais. sucr. as mcse 
made Terr, KFATZ N resins, are somewr.at -^c.-c/. 
tney to .TCI ceneraily exhibit a sabsfactcniy ^ign 
aegrse of acr.esjcn tc many matenais. parocuiany 
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wnen he* in an alerted ^"^^^S 
^ -*i-r web or wees or "tie composite 

venticnai bendng piques sncuid pn«hr be 
ualized -hen such matenais are to oe unfcsd in 
netting the present invention. It wrtl be aopre- 
ciatec that the iegree of elasticity is one of the 
imccrtant considerations in forming aiastic compos- 
ite faencs such as those or the present invenoca 
oarticuiarry when such cemcesite matenais are to 
be utilired in garments which are designee to con- 
term to the becy of the wearer, For example. :n ..e 
manure cf ■ tiisccsabia ciacers a cegn« of 
elasticity or the rabnc will assist in ccntcnrning j. to 
the cccy ccntcura of the wearer. Further. * :s u..en 
destrec that the composite material should- have a 
soft hand and fael so it is therefore ces.rac.e » 
seme oases that the bending of the elastic wee to 
the other wee or wees of the iaminata oe done 
without the prcvisicn of an achesive wnicn wcuio 
tend -o make the resultant material stiff. 

Because one elastic web may be. benceo to a 
ncn-iastic material, by which is meant generally 
anv citable material which lacks the cnaractens- 
beo of an aiastic as baSr.ec srove. the rxn-Jiastsc 
rr.atahai tends to have a limiting efrect on me 
cec-=e of stretc.n ar.c recover/ of the a.asoc wee. 
=~ sxarr.cie. if the elastic web is -etcrec to an 
elor-cabcn of tCO percent, i.e.. to r*i=e its reiaxeo 
|er _f, vA -en sendee to a non-aiasoc weD sucn 
as . -onweven oclvcsefin fiber wed. upen re.easa 
of tie stretcning force action on me ocmpcsite 
wee. me ncn^iastic weo tends to prevent ; .e a.as- 
bc weo mem retracting fully to its :ng:nal .engm. 
Trs -—ires mat the aiastic limit of the eiasec wee 
fee greater than tne desired minimum alasce im.t 
gl _ e ~~- c srie masnai. For axamoie. * * :s 
H=*, r ~- -o -reoare a oorr.ccsita matsnai srretcnaeie 
to ICO oercsnt aicngaticn. a tOO sa length or 
elastic wee mav fee atretcr.ed to a iengm or. xr 
examcie. 220 cm (120 percent siongaccni ar.c 
bcrcsT'at scacad-acan locations to a 220 cm 
ior~ -f ncn-alastic matenai. ■ ne bended ecmccs- 
fe'eTastie material is then ailcwec to reiax ar.c 
ever, if the elastic wee is cacabie or recovenng to 
its ~- ; nal ICO cm length, the ncn-aiastic wee 
benced thereto will inhibit full recover/ anc me 
_^_.„. s . :t « - sv re iax to a length of. say. ttO cm. 
r;- " =rs - r -*- 8 rs will :cnr. in the gatherable wee 
feerw'Ien the bend points. Tne muring HO em. 
, en _- _j — -r.ccsits marshal is strstc-.aele :c :ts 
2£C~ "em ' lencth to provide a ICO oercar.i elcr.- 

..."..Tg -,-oite material Tne original ier.gth of 

the ncn^rJc~wec limits, in this ayprtwScal ax- 
ar-- : = me ahair.acie aiencatier of the ocmcesira 
-a-"=r.ai because the r.cn-iiastic wee wcc.c act as 



a "3=0* bJ orevent further or axesssfve streicn ng 
of the elastic web under the effect of stretcning 
• forces wnicn are less than the failure strength of 
the non-elastic gathered web. 
s The elastic web may fee bended to me gathera- 
ble weo fey any suitanle means, such as. for exam- 
ple, mermal bonding or ultrasonic welding, wmcn 
will scften at least portions of ar '.east one or He 
webs, usually the elastic web. because the 
to alastcmeric materials used for forming the aiastic 
web nave a iower softening point than many or the 
materials ccmmcnlv amcloyed to form the gathera- 
ble wees. Thus, affecruating the bonding fey acoly- 
ing heat and pressure to the overiaib aiastic^ and 
75 gatherabie webs will soften at least portions me 
elastic weo fey heating these pertiens (or the entire 
aiastic wee) to at ieast its softening temcera-ure 
and aociving sufficient pressure to form a reascn- 
abiv strong and remanent bend between the re- 
20 sclidif.ee softsnec portions of the aiastic wee anc 
the gatheracle wee. One bifneuity with sue-, oend- 
ing of Sims or nenweven eiasrameric wees :s mat 
the lew oasis -wecnt of such wees rencars them 
suseaetibie to : csir.e their ability to contract to their 
is pretensioned. that is prestratcr.ee. oimensicns if 
they are suoiectati. even briefly, to feeing r.eaiec 
while stra-r.ee and ailcwec to tool :r. the stretcrec 
eenciticn. Such oifffcuities should net be aneeun- 
terec in oaaiing with heavy basis weigm wees sucn 
so as aiastic icam materials usee for carpet backing 
and me ike wnicn shcuid fee abie to sustain sucn 
heating and ecciir.g, at '.east at iocaiiasc persona or 
on r,e surfaca thereof, wriiie -oeing maintasnec ji> 
eer tension fcr at least a brief pence ^^' e 
es without :hereafter icsing their ability to corcract to 
their eretensionec. that is prestretched. ei.men- 
sicr.s. However, the aiastic Sims and aiastcmenc 
r.cnwcver, wees of eiastcmerie fibers of the present 
invention have extremely low basis weights as 
4C ccmoarec to high basis weight, heavier alasr.c ma- 
terials, such as ooivurathane -cams, whicr. are con- 
ventionally sretcned and bended to gatherabie 
webs. For sxameie. the lew basis weicn: elastic 
wees or aiastic films of the present invention may 
<s have a oasis weicht ranging from abac 3 grams 
oer scuare meter tc about 300 grams per scum 
meter, ereferabiv from about 5 grams per scuare 
meter -o abcut 200 grams per scuare meter, rcr 
examcie, Tern aecut 5 grams oer square meter to 
so aecut tCC grams oer scuare meter. Accercingiy, 
f.e axreme tr.inness. that is low basis weignt. ot 
tne aiastio r.cnwcver. wees Wnicn may fee used :n 
consjr , =m — ;: T , era « :he invention would aeeear 
to" oreciuce sufejecting them to such scnver.ticr.al 
«s heaer.c ar.c stretcr.inc teennicuss because sucn 
matshais ars subiect to losing their ability to ocn- 
. = -H e:r :rssr etcnac dimensions if oocieb in 
1""' <r^=-~o- ""--nehicr.. Accercingiy. less of die 
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•bitty of the aiastic weo to oomrac: to rts 
prestretcried dimensions wouid m«n mat the 
gsmeraoJa wees would not oe garnered uoon re- 
lease of tie tensioning, strecr.ing rcrce on the 
ccmocsne weo. Thus, the ccmccsite weo wouxJ 
not ocsses nondestructive elasticity since any sg- 
nrfiortt stretching of the cctr.ccsite web wouKi re- 
sult in me ostheracle wees ee<ng terror ruoturaa. 

in sorte of this accarent orcciem. a crssnct 
advantage of the present invention is the ability to 
attain tne elastic characterises :n Tie ccmpcsrtB 
weo ov boncing a low bass weight elastic wee to a 
gatheracle material, such as a ncn-etastic matenai. 
wnicn mav be of greater tensile strength man the 
elastic wed. by immeciately relaxing the composite 
after the sending stec. immeciaie relaxation of the 
corr.ocsrte ana thus the elastic web after the ponc- 
ing sreo allows the elastic wee to contract and then 
coo! wrnie reiaxec. enaciing it. to garter the 
gatheracle weo so mat the cemccste weo pos- 
sesses eiastic crccerties without ructunng the 
gatraracte wees because the gasneracie wees are 
acta tc extenc and retract with the elasoc wee as a 
result of the presence of me gatners. As -jsec 
herein and in T.e eiaims. -immediately" relaxing 
tne e^rxjatee -rr.ee site means relaxing 1 cetcre 
the elastic weo -emair.s in its eiongatec eencrocn 
for a cerioc cf time such As S 'eses its aciirry to 
recover at 'east aocut -*0 cercem of its elongation, 
as describee accve in penning me term "elastic.- 
The tensile strength of the finished corr.ocsne wee 
is n .r.cs: coses iargeiy oetermmed by tne 'jsuajly 
singer ncn-eiartic gatheracle wed wnicr. aiso 
serves, as zescr.zec aisewnere nerein, as a 'sico" 
to iimrt me degree cf eiongzticn ssainacle by ?e 
ccmccsite wee without ruprjnng of tne gatheracle 
wee. NaturaiW, the eiastic wee must be sufSdentiy 
strong o enaeie it :o saner me gatherse.e wee or 
wees tc wnicn it is bencee and. generally, the 
setter the catneraeie wee cr wees are, the stronger 
must be me recovering 'orce cf T.e eiastic wee or 
wees eenced thereto. As usee herein anc :n the 
ciairr.s, a -gatr.eracie* web is one wnicr. can be 
gatr.eree into clears, ioces zr the like by ccntrac- 
ticn cf the elastic wee or wees bencee to St 
Althcugn icw basis weignt eiartic wees are pre- 
ferred "argeiy for economic reasons, earticuiany for 
use in disccsacie articies, the elastic wees may 
have oasis weignts eensiceraeiy higher man 200 
gm/rrr". fcr exameie. jc to aocut 730 :m.m : or 
even -signer. 

One or mere eiastic wees may be heat-condec • 
tc zr.e zr more oatr.eraeie wees, ; cr exameie, ncn- 
elastic webs, by me aeciicoticn of neat arc pres- 
sure are th:s may oe effectuated by passing the 
cveraic elastic anc tarn eraoie wees, wrm me elas- 
tic wee oetr.g n a stretcneC. ma: is eicngated 
ecr.ciocn. mrcugn the nic of a oencer arrangement. 
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at east one of me rollers cf the arrangement op- 
fionarty oeing heated to impart Tie requisite bend- 
ing temceraTLue to at least me bond sites of one or 
more cf the wees to be bonded. In many cases, 
the elastic wee or wees have softening tempera- 
tures wnrcn are iower than those of the gatheracle 
wed cr webs to whicn the eiastic web(s) are to be 
bonoec and. consequentry, the eiastic web(s) may 
be i\Q only weois) whiah are signrncantry softened 
m the boncing step. In other cases, the gatheracle 
wects) may similarly be softened. Aceordingiy, the 
elastic wec(s>, or the gstheraoie webtsi, or both are 
thus 'nested to aoove me softening temperature of 
the eiasoc weo. at least at the bond sites there- 
between. The neat for the bonding may be apclied 
by the rollers cf the bonoer arrangernent or by 
another nest source sucn as a heat source posi- 
tioned iust an sad cf the bonoer arrangement How- 
ever, axcsllent bonding anc an arractive patrem 
and texrjre of me comccsrte elastic material is 
2Cair.ec zy utilizing pattern boncing in which me 
overiaic stretcneo eiastic and gam eraoie webs are 
passec through me nie of a bender arrangement 
comerising an anvil roiler and a calender rciier 
having a receating emecssing partem fcrmed 
merecn. The anvii -oiler may be smooth or may 
contain a oattem such as one wnich is me com- 
plememar/ .Tecative of a ccsitive pattern on me 
caiencar rciier and one or both of me caienOar and 
anvii rollers -nay be heated, as menticnec aocve. 
Cne skilled in me an wiil aoereciate mat me tem- 
perature to wnich me wees, or at least the bend 
sites thereof, are heated *cr neat-bending will de- 
pend .-xrt only on the temcerature of the heated 
rcWs) sr other heat source out on me resicenca 
time of me wees on the heated rol!(s) or acjacsnt 
the om.er neat scuroo, me oontact pressure, the 
bass weignts of me wees and their specmc heats 
and mermai ocncuctivities. However,, fcr a given 
comcinaticn of wees, and in view of me herein 
containec cisc:esur9 me processing conditions 
necessary tc effectuate satistactery boncing can be 
reaciiy ostermined by one of skill in me an. 

As to me boncing pressure 'Utilized in cases 
wnere me boncing is afectuated oy passing the 
overlaid wees through me oressure nio of a oencer 
arrangement having a pair of rolls wnicn form me 
nic. soecif.coticn of me overall pressure leading 
aicng me nip does not. in itsarf, taxe into account 
comeiicoorg 'actors such as me effects of pressure 
roil ccncructicn. e.g., rciier diameters, materials, 
and emecssmg oartems. if any. on me nip width 
anc preeoLjrs distr.buticn mrcugn me nip. Nonethe- 
less, one skiiied in me an. taiong imo acceum me 
overall oressure 'cacing aicng me nip. the materi- 
als of oensouctien of me pressure -oils, me .ores- 
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sure xil meters and the gecmetr/ cf amaosaig 
patterns, if any. on the roils, will rwHy =e aoie ro 
ancrccr^eiy seiec: and vary an srfecdve ocncing 
pressure. 

The gatherable web or wees to wrttcn one or 
mere zi the eiasdc wees are bonded .-nay them- 
selves ae eiasdc or, more ■usually, may ecmpnse 
one zr mere ner^iasde wees. Generally, elastic 
maienais such as aiasdc ftreus webs have a rus- 
her/ *eei and in acplicadcns where the reel or the 
ccmccsite material is of impedes, a ncn-eiasoc 
wee 'men as a bended carcec ncnelasac polyester 
or ncneiasiic cciycrcpyiene near wee. a spunccn- 
dec neneiasoc pciyester or poiyprccyiene nen- 
eiasdc fiber web, noneiasdc celluicsic ncer webs. 
e „ ccttcn nbor wees, pciyamide nber wees, 2.?., 
rrylcVf 5-5 webs scSd under the trademark Cerex by 
Mc-sarrc and biencs of two ar mere of the :cre- 
gcing may be afced. The procucSen of spunccn-' 
oed rtenweven wees is iHustrared :n U.S. Parent 
4 ^40 =£2 issued July 20, 1952 to David W. Accel 
et & the disclosure of whicn is inccrccratec ey 
reference herein. Generally, in the spunocnang 
crccess a thermcc:asdc matenai is extrucec 
through a scinnererte and eduedcr. drown :n:o "la- 
ments tc :erm a ecnerent wee zi rancerniy decea- 
sed laments on 2 oeiiecdng or terming surrsce. 
Generally, woven and -enweven wees of any tex- 
tile or other matshai suitaeie for the puroose may 
be usee. However, relatively inexoensive anc at- 
tracdve ecmccsrte 'aence with good hand and ; eei 
ano with gece strercnaeiiity and recover/ snar- 
actehsbes have been attained by bonding :o one or 
both sices of an aiasto web (such as a no reus 
elasdo web) a sendee oaresd polyester wee. a 
seuncencsc pciyprcpyiene freer wee. are sing:e 
ane muic-iaver oembinadens therect. Sacsractcr/ 
results have' been attained oy pattern cencirg me 
wees together under heat anc zressurs to erevee 
a ccmccsite matenai with excellent ocntroiiaole 
STrstchaeiiity characterise cs and uniform anc s^c- 

tlVe sSerSg now to "cure 1 of the orawir.gs. 
there is schemarcsily illustrated a continuous man- 
ufacturing orocess for heat-cencing gsrr.erseie 
wees, wnich may oe -,cn-elasbc webs, to aecr. of 
the twe oeecsite sices of a stretor.ee aiasbc weo. 
An eiasdc wee wnicn may oemonsa a rTcrcus non- 
wcver elastic wee or elastic *11m ~ is unwound mom 
a sucoiv roil 2 of such nerous eiasdc matenal and. 
traveling in the direction incicatec by tne arrows 




roil arrar.gemer.t 3. comer 
3. in the reverse- 3 cam if 
direeden arrows associated with stacxec 



10 and a smooth anvil roller 12. A first gaiherable 
web f6 is unwound mom a sueciy roil 1 4 and a 
• second cameraole weo 20 is unrolled from a sup- 
pry mil 18. rrrst web 16 and second web 20 travel 
5 in the direeden indicated by the arrows associated 
therewith as sueciy nails 1 4- ano 18 xtate in the 
direcdens indicated by the respective arrows assc- 
cratec therewith. rTcrcus elastic web ■* is stretched 
to a desired percent 9icngadcn between S roil 
to arrangement 5 and the pressure nip of bonder roil 
arrangement 3. 3y virtue cf the fact that the pehen- 
erai iinear seeed of the rollers of S roll arrange- 
ment 5 is controlled to be less than the peripheral 
linear seeed of the rollers of ocrcer roll arrange- 
rs ment 3, wee a is therefore stretched to a selected 
percent elengaben thereof anc maintained in such 
elongated oondfricn during heat-bending of the 
wees 16 anc 20 to the web in bender roil 
arrangement 3. 

20- Cr.e or both of patterned calender roller 10 and 
smcctn anvil roller 12 may be heated and me 
pressure between mesa two rollers may be ac- 
justec bv weiI-<nown means to crevice me cesired 
temcerature and bending cressure _to cord Tie 
25 wees :6 and 20 to the wee - anc 'crm a ccmccs- 
ite eiasdc materia] 22. 

Ccmccsite eiasdc' material 22. uccn emerging 
frcm the pressure nip of bencer roll arrangement 3, 
passes to a holding box 2- wnerein it is maintained 
20 in a -aiaxec, ur.stretcr.ee oonciccn for a lencm of 
time sufficient for fibrous eiasdc web -i to occl 
surnoisndy to avcic its xciir.g while it is : n a 
:n and thereby losing ail or a 



anc I. Form, S rc:l arrcr.cemem 5. wee ^ . 
into the cressure rtic of a bencer roil arrangement 
3, wh:cn is zemcrsec of 2 patterned osier. car rc:!er 



ccnsidsraoie prcecrden of its abiiir/ to corrrs 

as frcm the strstcned dimensions which it had as- 
sumec cuhng bending. It has been founc mat 
eiasdc wees, in zzrtcniar iow basis weight eiasdc 
wees such as ten woven rTcrcus eiasdc webs.j»Hl 
lose 'r.eir abiiir/ to cenrract tc or return tc their 

40 chginai unsnetchec cimensiens if they are main- 
tained under tension at or above their screening 
temcerature for any significant length of time. A 
bnef recover; cencd in a reiaxec. untensicned 
ccncitcn immediately after bencing has been 

45 rcunc *o be essentia* tc aiicw the ! ow basis weigh: 
elasdo wee to ocntract and gather me gatr.eracie 
wees so that the benced web attains its eiasdc:ty. 
After a chef untensicnec recover/ oericc of, for 
exam-i* uc *o about 20 seczr.zs. s.g.. aecut 2 to 

50 20 seconds, in hoicing cox 24. composite eiasdc 
materia! 22 is with. crown therefrom :cr wincing uo 
on a storage roil, not shewn. Tne prevision cf 
hoidirg ccx 2- or ecuivaient means ailews me 
untensicnec risat-eonded ccmccsite eiasdc mate- 

ss rial to naeiiice. that i^ecci. whiis it : s in an unten- 
sicnec arrangement. This allows the eiasdc wee to 
contract anc gather the catheraeie web immedi- 
ateiv after sending of the wees tc eacn etr.er. 
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Accttcnairv, th* allows the elastic weo 3 cool .n a 
contracted; that is fxmtewoned. ccnaroon wrncn 
avotcs trie eiastic weo becoming set at the 
sretcmed dinwnsons which it had assume* aunng 
bondng. !f were to occ^r tie elastic weo would 
be unaole to contract and gamer the gameracw 
weo and. accordingly, the composite weo would 
not possess elasticity because any signmcant 
stretcr-ing of me eomccsrte would result n teanng 
or me gatheraoie wees. 

Conventional enve means and other conven- 
tional oev.ces which may be utilised in conjuncocn 
with the aocarnus cf F-gure 1 are weil :<nown anc. 
for purposes cf arty, ^ave not oeen iliustratec m 
the scnemanc view of rtgure l . 

Seme elastic wees, such as these mace of 
KRATCN ftermcctasfis. e.g.. a nenweven wee of 
merffitewn KRATCN rubber ncers. nave low serv- 
ing temcensures and yet must be hearse sufr 
derttiy S3 attain heat-bonoing to wnat may be a 
dissimilar maienai. seen as a bcnceo oarced poly- 
ester wee. Fcr examcie. KnATCN 3 oiccx 
ccccivmer usee m make some of the eiasoc la- 
terals of the present invention setters at accut 
85 »C. Successful .neai-cenring of sucn eissimilar 
materials mav oe sained with 3 partemec. i.e.. 
embossing, calender roller in which the raisec oer- 
tiens of me oanem imocse sufficient heat anc 
pressure uocn me overiaic caoheras* wee anc 
sntcned elastic wee such that the Sne fibers of 
the elastic weo are scrtenec to the extent mar mey 
may ce -nertec anc. oecencing uoon me tec M ra- 
ture of embossing and the compressive emocssing 
force mccsec uoon me wees 'by the boncer -oiler 
arrangement, may be fenced from me areas of me 
*ascc wee wrier, are osmcressed by me raisec 
porticos of me emccssir.g casern, resulting in a 
partem of 5ne hctes in me elastic wee. if me 
temceracure anc :ressure of amccssmg is net ouch 
mat me fine ncies are formed, the elastic weo will 
usually oe. as a result of rs softening cunrg em- 
bossing, incentec in the area of emccssing. !n 
cases wnere hcies are present in me eiasec wee. 
the pencnenes of me hoies in the elastic wee 
aeoear te be formed of resolidified or otherwise 
cencensed screens of me material of the elastic 
weo wr.icr. .oertiens acpear to be bencee curie weii 
to me wee or wees of gatheraoie material. For 
exarr.de. wrih reference to Figure 2 anc 2A mere is 
snown (scremaoosily and -ct r.eoessariiy :o scsie. 
inducing relative miexnesses of me layers and sure 
of me emcossec areas or incentatiens 2C) a com- 
posite matenai 22' mace by oassing ovenain wees 
IS - , -t' anc 20' trough me pressure nc oetween 
caier.cer -oiler tC and me anvil roller 12. The 
comccsTte maienai 22' is oomerisec of a first 
gatr.eraeie wee * 6* anc a seconc gsmersele wee 
20* neat-eonceo x resoective occcsrte sees zi a 
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fibrous elastic weo The bond sates are scaced- 
aoan. resulting in gathers or p teats 16a and 2Da - 
(Figure 2A) oeing formed in wees 16' and 2D' when 
the comocsrte material 22* is in a relaxed condition 
as shewn in =gure 2A. Gathers 16a and 20a are 
not snown in F:gure 2 in orcer to be suggestive of 
the acoearanca of the ocmposrte matBnai 2T in its 
so aic ned condition. FTorcus elastic web has a 
plurality of embossed areas 26 formeo therein cor- 
responcing d the raised portions of a repeating 
diamond emccssmg pattern on me oaiender roller 
10. Tne temoerature and zrossure maintained :n 
me mp oetween me emccssing calendar roller tO 
anc anvil roiler 12 was such mat me pressure and 
temperature imposed by the raised portions of cal- 
ender roller 10 formed indernariens 30 wfthin fi- 
brous elastic web 4* oy softening cr merting me 
microtiters of me weo The oencneral portions 
23 of me .ncentaDcns 20 of me wep ^ illusmstee in 
Figure 2A :nc:ude a resclidrneo oorticn of me ma- 
tenal wnich was formerly Icczreo in me incerrrsc 
area 30 of fibrous elastic wee rericnerai oer- 
tiens 22. uccn n3soudrficsncn after sortening or 
merting in me oressure nio of calender roller -0 
anc anvii rciler 12. tend to form a reascnaciy 
strong core Mth me overiaic ;smeracie wees 'c 
anc 2C*. in examining samcies of me elastic oom- 
pesrte. me incemzaens 30 oecame viable oniy 
after oeeiing away one of me ostheracie wees 16* 
or 20'. ;n oeverai snuariens peeiing away of one cr 
mere of me cameracie wees reveaied mat r:cies 
were *ormec Jircugn me elastic wee in me env 
bessec areas 2S. However, it is ccssibie mat a min 
layer, mat is a highly indented area, of material of 
eiasoc web «xtsnc:ng wrthin me area of me 
notes was smecec away with me came rze>e weo 
ueen o:e oeeiing away of me gatheraoie wee "rem 
me aiastic wee. Tnat is. me noies may nave been 
mrrr.ee as 3 result of me stnep'ing away oteo as 
occcsec re me amocssing steo. Particuiany with 
heavier oasis weignt eiastic wees, me emeessing 
may reauit in a wafSe-ike partem in wnich incenra- 
tiens as ceccsed to holes are present in me eiastic 
wee. 

A seres of tests was run in wnicn cameracie 
wees of different materials were heat-cenced in a 
similar fasr.icn *o a nenwoven eiastic web com eras- 
ing meftbiewn fibers of a blend 3f :<F^TCN .'S^eil 
Chemicai Comcany) rubber anc poiyetnyiene. The 
rjr.s were camec out on accannus of a r/ce - 
scnematicaily '.lluscateo in Figure t comcrismg a 
oencer arrancement [corresoencing :o 9 :n .-.cure 



1) having a i-» incn {35.5 cm) wice cencing surface 
prcvicee oy a ccmirrai 7 :ncr. (17.2 :m) diam.eter 
smccm soamiess steel anvii roller (ccrresooncing to 
12 in Fgure 1) anc a ncminai 7 inch (17.3 cm) 
diameter stainless steel caier.cer roller - 
(ccrresecr.cing :o to in Figure 1) r.avmg merecn a 



11 



21 



0 217 032 



22 



rased ciamcnc ambcssing pattern * 
scuares bom clagcnally aUgned ana dually on- 
erred native to *e maenina arecson or *e wen 
The amocssmg pattam <f =mcm*d or .ancs 
r^eo 0.C9 incr. (0^9 em) accve *J*« 
surracs, mc* land being a scuam <wmg sdes 
1/16 d an ich (0/.SS err.) !cng with the fecng ades 
of ariiacam scuares being 1* * an incn gLnS 
cm) a=an as measured perpendicularly to and be- 
tween acjacsrrt sides. 

Tne render and anvil rollers are mcepen- 
centlv oii-neatec and there is an S red - 
(cerresccncing to 5 in Figure 1) arc surtscla :eec 
rolls fccrresccncmg :a 2. -.4 and !8.in r;gure 0 to 
'eed me wees to the Senear roil at ccrnrcllec 
sceecs. When comccste elastic materia* were 
mace in whten cniy one s;de cf the SEwjs eiasoc 
wee was laminated tc a gatheracie web. me supply 
roll oores«ncing to succiy roll 18 cf ngurej was 
eiiminaxec 30 that the garherabie weo passed over 
the accessing lender rciler 10 and me *rcus 
elastic wee oassec over the smccth anvn rciler - 
as illustrated in the schematic representation cf 
Figure 1 2cth the amecssinc calendar -tier :C 
arc smooth anvil rciler 12 were hsatec a the 
ierr.ceratures indebted ceicw. Tne net :crc3 urgmg 
ar.vii rciler 12 and Render xiler 10 :ewarcs eacn 
ctner in the runs cescribed beicw was acoet ^ 
ccuncs 'i.5« Kg) plus or minus about tan percent. 
wr ;_ : s '. hus h. 8 fcrce acting cn the cvenaid wees 
cascing theremrcugn as no nip gae-^fcr.g cevicas 
were utilized. Tne elastic wee widths were t2 
in—ea '20 £ em) wice cofcre eicngsacn and vanec 
from acout 10 \S1 inches (26.7 cm. wide ax aecut 
25 oercsnt aienceeen ("S* in the Taeies beicw) :c 
about 7 inenes (17.3 em) wide ai aecut 550 perean: 

9icngatcn. . 

Tne gameraole .-naenals utilized ;n runs ,-,c 
are summarised in Table L Tacie !1 and mcse 
fc:!cw.r,g anew tne temcerature cf the anvii anc 
calender rollers, the basis weignt or me ncrcus 
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aiasac wee prized, the linear speed cf the webs in 
the rescecove pinches of the bonder roll 9 and S 
roil 5 and the consequent percent elongation im- 
posed cn the fibrous elastic web during bonding. In 
aacn case, elastic meftbiown fibers comprised a 
biend of 30 pans by weignt XKATCN GX 1657 
block ceooylmer and 40 parts by weight of a 
pciyethviene sold under the trace designation 
Petrcthene Na601 by the U.S.I. Chemical Com- 
pany, r A !so referred to as ?S Na601 or Na601.) 
KRATCN 3X 1657 ruefcer is described in detail 
accve. 

Information obtained from U.S.!. Chemical 
Comoany states thai the NaoOt is a low molecular 
• weignt. !ow density polyethylene for application in 
the areas cf not melt adhesives and coatings. U.S.!. 
has aiso stated that the NacOl has the Slewing 
nominal vaiees: (1) a SrccKfieid Viscosity, cP at 
150 degrees Centigrade of S5C<3 and at ISO ee- 
grees Cancgraee of 3CC0 when measured in aceer- 
carea ASTM 0 2225: (2) a density cf 0.SC2 
r-rams :er oueic centimeter wnen measured in 
acccrcance with, ASTM D 1505; (3) an equivalent 
Men incex zi 2.GC0 grams per ten minutes wnen 
measurec in scccrcaree with ASTM D 1222: ;4) a 
ring anc call softening ecint cf :G2 cecrees Cene- 
grace ^nen measured 'in acccrcance wrth ASTM 
23; ; 5i a tensile cf 350 pcuncs cer scuare^ncn 
when -easureo in accordance with AST>^1 3 523: - 
(5) an eicngatcn cf 90 percent when measured in 
acccrcance' with ASTM D 328: (7) a modulus cf 
Ripd-ty. T= (45.QCC) cf -34 degrees Centigrade anc 
(8) 2 cenetraricr Hardness, {tenths of mm) at 
cecrees "anrenheit cf 3.5. 

" Na50l coiyetnyiene is beiievec to have 2 num- 
ber average mciecuiar weight {Mm cf about -.5CC; 
a weignt average mciecuiar weignt (Mw) cf about 
22.4-00 and a Z average mciecuiar weignt (Me) cf 
aecut E2.2C0. Tne cciydiseersir/ (Mw/Mn) of the 
NacCI is about 4.37. 
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TA3L2 I 



Gatherahle Web a 



Runs 



4-3 



Material 



. 3- . 
3 



Theraally -bended, carded web of 
pciy (ethylene terephthaiata) fibers 
Multi-layer carded web ccaprising 
a layer cf 60% by weight pcly 
(ethylene teraphthaiate) fibers ar.d 
4C% by weight polypropylene fibers 
(fluffy side) scnicaily bended tc a 
layer of s-?uz£cr*dad pclyprcpylar.e 
fibers. 

Spunbcr.ded pclyprcpy lene fiber 
Spuribcnded pciyprcpy ier.e fiber 
Sz^r-'zc-ded pciyprcpy lens fiber 
Themaliy bended , carted veb cf 
cclv ( ethylene tereththala-e) fibers 



Basis Weight 
22 gns/yd*" 

70 grzs/m 



0.4 02 /yd - 
0.7 ct/yd" 



0.4c: 



2 2 gss/yc 



The foilcwing iegencs aeciy x Taoies H, in. IV, V 
and VI 

Anvil 712 = TemDeraxure of .Anvil Rciler ;:2\ 
degrees C^ntigrace 

Caiencer T10 = Temperature of Caiencer Roller - 
(10), degrees Centgraca 

BW x Basis Weigr.t of Eiastc Wee (4), grams per 
scuare meter 



Weo LS 3 Respecrve Linear Soeecs of Wees 
30 passng ^ircugn Bonder noli (9VS Rcil (5), feet per 
minute 

%E » Percsnt Ecngatcn cf Elarnc Weo (4) at 
Bending (Rcuncec :o nearest integer) • 

25 

NCTE: Wrtft referenca to ne schematic diagram cf 
Figure conoer roil {9) is ecmensed cf anvii rciler 
(12^ 2nd ramncer roller (10). S rcH (5) is comprised 
of rciis {$) and (8V 
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Anvil 


Caiande 


•tun 
1 


T12 . 


T10 


54 


85 - 86 


2 


54 


85 - 86 


3 


c •? 
_ *» 


83 


4 


32 


25 - 99 


c 




95 - 99 


6 


e 2 


96 - 99 


7 


52 


96 r 99 


8 


52 


96 - 99 


0 

- *> 


5 2 


9*3 


10 


5 2 


t* "3 


11 


«• 






52 


96 


12 


-» » 


83 


14 


52 


S3 




52 


c c 


16 


52 


S 3 


17 


5 2 


35 


13 


82 


S3 - 33 



All cf the runs excsct nun 18 acc::ec :he 
gatherable web to one 'sice only of :he nbrcus 
elastic weo. In Hun 18 the ganerade wee was 
acoiied to bcth sices 3f tne fibrous elastic wee. 

Tne orccuct obtained in Runs 1 through 3 
showed very geed elasticity and aDceararcs, the 
gatheracie web side being puckerec tn a fine, 
regular receating pattern. Tne prcduc: or Runs - 
through 6." in which the luff side cf the .-nuffi-ayer 
gatherable web was bonded to the ffcrous slasrc 
web showed geed accearance and gooct slesseiy 
with gece bonding strength. The product prccucac 
in Run 7 shewed large, irregular puckers anc mix 
bending and was generally considered to be 'jr.- 
satisfactory. The products of Runs 3 and 3 shewed 
gece accearance and good elasticity. The prccuct 
of Run 10 showed some hcies in the eiastic and 
*he crcduct of Run 11 snowed many hcies in the 
eiasr;c. indicating that the bonding temperature 
mav have been too high. Run 12 was unsuccessful 
in that the fibrous wee broke after ccr.c:ng was 
started and rather low bonding strengths were at- 
tained. In Run 13. the aiassc die not break ourinc 
bending but the orccuct delaminatec. Runs 14 and 
15 were mere successful, producing 3 prccuct with 
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2S 






• 

Wei 






LS 


%z 


125 


20/10 


100 


125 


20/3 


130 


125 


21/7 


200 


125 


20/10 


100 


125 


20/S 


150 


125 


21/7 


200 


65 


21/7 


200 


65 


20/10 


10 0 


-m _ w 


20/10 


ICQ 


1 ^ ~ 


20/3 


150 


123 


21/7 


200 




21/7 


20 0 


125 


21/7 


2"0C 


125 


20/10 


10 G 




20/3 




i 25 


21/7 


? r* n 

w o 


125 


21/7 


200 


e: 




25 0 



geed accearance and Elasticity but with peer bend- 
ing strength, the products tencing to deiarr.inare 
rawer easily. Runs ' 6 and 17 were not successful 
in that the fibrous elastic material broke when 
bending was started. Run 18 was successful and 
an attractive prccuct with adequate bending 
strength was attained. 

A further series of runs was carried cut in an 
attempt to produce composite elastic material hav- 
ing elongations of scprcximateiy 25 percent. 50 
percent 75 percent and 100 percent cefcre failing. 
Failure occurs at the "ultimate elongation" of the 
material which is the elongation at which the ma- 
terial tears cr otherwise fails. Elongation was tested 
in an Instrcn testing device. A r*c inch by five : nch 
rectangle cf the material was cut with the five inch 
icng sides oeing substantially paraiiei to the ma- 
chine drecben cf the web cf composite material 
from wrier, the sarr.cie was cut, and the two inch 
sices were ciamced in the jaws of a preceriy 
calibrated instrcn testing device, it was then at- 
tempted x elongate each sample in two stages, 
with one minute's rest between stages, to elcnga- 
tiens cf 50 percent and then ICO percent, after 
which the sarr.cie was reiaxec :c csro eicngaccn. If 
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28 



the samole fails during either of ^J^^^ 
the percent etongation at failure a She ^immate 
etangaocn.- If me sample tfd not « dunng either 
of meee two stages, it was, after bemg relaxed to 
zero etongation. men stretched at 10 feet per 
minute until it failed, me percent starvation at 
break or tear being me "ultimate etortganon.* The 
desired or target elongation of 25 percsnt 50 per- 
cent, eta, of me composite elastic material should 
not be confused with me definition given above of 
an elastic material as cne which is in Itsetf (not me 
composite) caoabie of at least 25 percent aionga- 
tion and a stated degree of recovery. The stiffness, 
basis wetgnt and bonding pattern of me gatheraoie 
web or webs bonded to me elastic web or webs 
can be controlled in order to affect (reduce) the 
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degree of etongation of me composite material For 
example, composite matBriais of considerably less 
than 100 percent etongation are often desired for 
certain end uses. 

The composite elastic matBriais used in Runs 
19-28 were made by utilizing fibrous elastic wees 
of me same KRATON GX 1657-polyetrrylene 
Na601 80/40 blends as utilized in Runs 1-18 and 
bonding to each side of me fibrous elastic web 
either a 22 grams per square yard poly {ethylene 
terephthaiatB) bonded carded web materiaJ made 
by Carolina Formed Fabrics (Runs 19-24) or a one 
ounce per square yard spunbonded poly (ethylene 
terephthaiatB) fiber web sold by EL I. DuPont de 
Nemours and Company under me registered trade- 
mark REEMAY (Runs 25 and 26). The results of 
these runs are set form in Table III following. 
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Anvil Calender 



Rur. 
1 9 


Tl 2 


TIO 


3W 


Web LS 






74 


50 


20/7 


135 


20 


74 


74 


5 0 


20/10 


1QC 


21 


74 


74 


50 


20/12-13 


67 


22 


74 


74 


50 


20/15 


25 


22 


72 


74 


50 


24/15 


50 


2A 


74 


76 


50 


24/15 


50 


•* — 


74 


75 


65 


20/12 


54 


25 


86 


84 


65 


20/12 


54 



See lscar.es preceding Tails II 



The composite elastic material product of nun 
19 was generally satisfactory but seemed to be 
scmewnat overcended. me sample of me cempes- 
ite materiaJ ^rzouc^ showing approximately tGO 
percent elongation. Accordingly, me anvil roller 
temperature was reduced somewhat for run 20 
which produced a satisfactory composite material 
peseta, snowing an ultimate elengatien of about 
100 percent. The product obtained in Bun 21 
snowed very good uniformity. Run 22 produced 
satisfactory product showing a percsnt ultimate 
elengatien of 56 percant. Run 23 was carried out 
using three different lots of Serous elastic web 
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matehai, me first two !ots of which yielded compos- 
ite elastic matenai produces having ultimate elonga- 
tions of 36 percent ana the ^irC lot yielding prod- 
uct showing an ultimate eicngtion cf 75 percent. 

In Run 25. the one ounce per square yard 
scunbenced REEMAY poly(ethyiene terephthaiate) 
fiber wee was used on the calender roller side of 
the fibrous elastic web and a 0.7 cunce per square 
yard basis weignt weo of the same material was 
used cn the smccth, anvil roller sice of the fibrcus 
eiastic wee. Run 25 oroducsd good Sending and a 
satisfactory composite elastic material product 
which was somewnat stiff er that that obtained wrth 
the Carolina Formed Faeries poly (ethylene terepn- 
thalate) bonded carced weo matenai. 
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Run 2S •« a rapeat a* ^un 25 axcsot •.ntog 
somewnat Higher bonding tampan™ as <nd- 
Sad. The .i=MAY scunoonced ?ory (eihy.ene 
tereohthaiate) fiber wet) material bcncad very well 
at *e higner temperature. However, at aicn mgner 
bonding tamceratures it migr.t be Mar to utilize a 
somewnat Heavier basis weight nfcrcus 3.asac weo 
atthough a sansraotory =rr.?osrte 3iasac maienai 
was cctained in this run. 

The necessity of allowing *e oomcosrte web to 
relax immediately after bending was oemensraac 

■ « 5nns *7 anc 28, in wntcn 
by ccmcaranve test nuns -/ 

similar conditions were maintained exespt .or cmis- 



3ion cf the relaxation steo in Hun 27. For these 
runs, 3 22 grams per scuare yard thermally bon- 
ded poiy (ethylene terepntriaJare) tiber norrwoven 
web was bonded to aacn side of a norrwoven 
fibrous web of fibers of the same KRATCN GX 
1657-pciyetfryiene Na60l 50/40 biend as was uti- 
lized in Runs 1-18 and 1S-25. having a basis 
weight as shown in Tabie IV, which sets fenn the 
data for Huns 27 and 23. 
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See legends crecscir.g "acie - 1 

in nun 27. the 'sendee composite matsnai vas 
mainiained under ansicn after the bending stec cy 
winding it bireccy onto a storage roll as r.e rem- 
pesite material merged from He bencer jcils. 
wiiheut allowing it to relax. With rescect to . .gura 
1 this effeccveiy invcived reciacng holding cox 24 
with, a driven taxe-JO roll. The resultant ccmccsrte 
wee had sucstantiaily no ncn-oesruecve alascCT/ 
because its elastic web component as 2 result :: 
the fact that the elastic weo was heic in an elcn- 
gated, tensicnec condition wniie it eccied after 
bending, had lost Hs ability to ocntract and tnus 
form gathers in the gatherabie wees. 3y ncn-ce- 
struccve eiasticrr/ is it meant that the composite 
ccuid be stretcr.ed and allowed to contract without 
ructuhng the gatherabie wees. Acccrcingiy, it 
should be noted that the elastic web, upon removal 
of the gatherabie webs therefrom, still possessed 
elasticity in thai it could ee stretcr.ed and «cuid 
zcr:r3CZ tc the dimensions which it had assumed 
during bending, but wcuic not contract cac:< tc its 
cricinaJ crebencing unstretched dimensions. As a 
result of this, the composite web did net possess 
nondestructive elasticity because the gamerab:e 
wees" wcuic net have been ruptured or ton in arcer 
to *tr«tcn me composite beyond the dimensions it 
ccssessec during 'bending. Acoocingiy. the ccm- 
pesiie weo oouid not be elongated- without Mnrsg 
of the camerabie webs and thus the ^atneraoia 
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webs resisted ruch eicncaccn. Because the elastic 
weo has :cst its ability to contract and form gathers 
in the gatherabie webs, the composite web had a 
smooth, ncngatnered appearance, nun 2S was 
similar to nun 27 excact that the composite was 
aiicwec to run freeiy off the bender roils and the 
elastic weo contracted, forming gathers in the ncn- 
eiastic web and providing an attractive, elastic 
eomccsite wee. 

A further series of runs was concuctsd injwhich 
eiastic wees of meitbiown KRATCN GX l6o/-?ciy- 
exhyiene NaSOl fibers of the same 5Q/*C blend as 
utilised in Runs t-1 S were zchcbc on each of their 
epecsite sides to a poly (ethylene terechthalate) 
pewcar bonded ezreec wee of a basis weight of 14 
grams per square yard, scid by Carolina rormed 
Fames under the trademark CAnELLE. (The bend- 
ing powder used in the CAr.ELLz racne :s scic oy 
Eastman Chemical Products inc. as r A 252 coiy es- 
ter powder). The r \crzus eiastic web in each of the 
renewing Runs 2S-*0 had a basis weight of 55 
grams per scuare meter. After the two-sice bonded 
eomccsite elastic materials were made, six speci- 
mens were taxen from each run the specimens 
bsir.c cut three inches wide in the cress oirecben 
anc 'seven inches :cng in the machine cirecccn. 
Fcr three cf the scecimens from aacn run, one of 
the cciy (ethylene terechthalate) webs (Sice 1) was 
separated fcr a distance cf accrcximateiy cne inch 
alone the mac nine cirecccn cf the soecimen and 
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ptod in one *w of an lnsffon tester while the 
remaining two bonded layers were placed in the 
opposite jaw of the tester which was then set to 
move the jaws apart at a rate of 10 inches (25.4 
cm) per minute. The three highest peaks registered 
for at least four inches (10.2 cm) of specimen 
deiaminarion were noted and an average taken of 
the nine vaiues thus obtained for three specimens, 
giving a force in grams, per three inch width of 
specimens, required to delaminate the pory - 
(ethylene -terepPrthalate) web (Side 1) from the fi- 
brous elastic web. Fcr the three remaining speci- 
mens from each run, the pory (ethylene tereph- 
thaiate) weo on Side 2 of the composite aiastic 
material (Side 2 being the side opposite to Side ^ 
above) was separated fcr a distance of approxi- 
mately one inch aiong the machine drecoon of the 
specimen and placed in one jaw of an Instrcn 
tester while the remaining two boncec layers were 
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placed in the opposite jaw of the tester which was 
then set to move the jaws apart at a rate of 10 
inches (25.4 cm) per minute. The three hignest 
peaks registered for at least four inches (10-2 cm) 
of each specimen de lamination were noted and an 
average taken of the nine vaiues thus obtained for 
the three specimens, giving a force in grams, per 
three inch width of specimen, required to de- 
laminate the pory (ethylene terephthaiate) web - 
(Side 2) from the fibrous eiastic web. 

The results are set forth in the following Table 
V, to whicn, in addition to the table headings de- 
fined above, the following applies: 

Bond Strength * Bond strength expressed as the 
fores, in grams, required to peel away a three-inch 
wide snip of gatheraole web frcm the eiastic web 
to whicti it is bonded, measured as described 
above. 
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See legends preceding Taile i: 



Similar additional bonding strength rests were 
ccncucrec sucstnuing 'or the diamond patterned 
emocssing calender roller a caiender roller having 
a repeating regular partem of six circular dots ar- 
ranged in nexagcnal patterns between whicn trian- 
gular patterns of three circular dots are inter- 
scersec. The raised octs ccmprisa about 17 per- 
cent of the surface area of the emcossing roil. 
Generailv, simiiar oencitiens were otherwise main- 



S3 



tained anc comparable bending strengn results 
were abainec aithcugn the diamond embossing 
partem cveraiJ appeared to provide somewhat Sign- 
er bonding strengths nan the nexagcnaLthanguiar 
partem cf circular dots. 

Another series of runs was conducted in which 
a cast aiastc film of aoout one mil thickness was 
mace frcm a biend comprising 85 percent by 
wetgrrt of a resin sokj jnder the racemarx PCLY- 
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TnCPE 377C1 * A. Scr.uiman 
rcn. Ohio and :S pernsnt by we,gnt or AMPAC.. 
White m ociypjopy.ene ana 

ttenium diox:be. said by Amcacet ^rpcr^cn ^ 
Mt Verncn. New Ycnc. The film was Dcnced id a 
bcncec carcec weo of poiy (emy.ene terepn- 



Haas) having a basis weight of 22 grans per 
square yarc rciytrcpe resin is beiieved- to be a 
block ccoalymer of pciy (cs-busciene) and poly 
(t-^i-metftacr/laie). The ccnditions whicn were 
utitod are set fonh in Table VI. beiow. 
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See legends preceding Table II 



In each of nuns 41 and 42. a product was 
ctoined whicn had cccd acpearar.ca arc was net 
ver, noisy with rescect to cracking or He rum 
wnen He cemccsrte materia] was erump:ec :n He 
har.c. Tne trocuct of =.un -1 sncwec more stretor 
than Hat of Hun ^ 3S wcuW be exeected iten r» 
greater degree ex eicngaden of the eiasce film 
during bending. Other elastic Sims may or course 
be -sec- for examcle. a Sim may be mace ot 
KRA7CN 2X 1657 Herrncpiasdc and a ociyclenn 
ccmccsriicn idendcai or similar to He cempesdens 
above for use in merbbtowing to maxe 



webs of nonweven mincers. Such elastic nlrns 
are aiso useful in He practice of He- invemcn. 

Tests with other eiastcmenc materials were 
camec sue in wh:cr a sampie of He elascc weo 
was 3TrstT.ed by hand and inane fee into He 
bendw a^emem tcgetr.er with He catheraole 
wees. For examcie. an elongated eiascc weo a 
me:tt:own rTcers 07 cciyuretr.ar.e sc:c uncer -.e 
trac-marx ESTANE (B. F. Sccdncr. i --0.) was 
hep-bsndec on bctn sices X He same pcly- 
(emviene tarecnrhaiate) fiber pewcer cenced oar- 
cec web used :n =uns 29-^0. In similar tasmcn, a - 
(90 ^j^j -er scuare meter basts weignt) eicngatec 
elastic web of mertdicwr. fibers of an eiastcmeric 
pcivester scib under He trademark HYTHEL (5. !. 
OuPcm DeNemcurs & Co.) was hesi-bencee or, 
be- sites re He same pciy (ethylene terecr.- 
Ha:ate) ncer cowcer benese oarcec web. The 

c .- S it e made *iH He pciyurethana elastic wee 

sncwec coed stretcr. and an at-acdve accearance 
with significant necxing-iewn of He crccuct cue :o 
He fact Hat He sample of He elastic weo was 
har.c fee to He ccr.cer arrangement cy tcicmg ,.e 
samcie in a machine direcben stretchec ccncrtcn 
arc ai!=winc He samcie to feec thrcugn He cone- 
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er arrangement. The composite mace with He 
ooivester 3 i aerie wen shewed rainy geed bencing, 
with, acserendy better srctcn in He cress direcben 
Han In He .r.aer.ine direction. 

Ccmeesite -iasdc materials of He inverter, are 
ut'iieoeie -ereraily in any arric:e calling fcr an 
elastic material such. as. but ret limited to, stratena- 
ble crcteccve tcvers and wraes, euterwear, under- 
garments, menstrual and . incontinence ocntrci ard- 
c:es and garments suer as ciseceaele diapers, and 
the :iks. Tneir :cw test relative to woven or :<rthC3d 
iabhec permrts eccncmic acaetatens to 
■ciseceaele' arccies. bv which is meant ardcies 
irrten'cec x ee discesec of. rather Han iauncered 
anc re-^sec, after one cr a few uses. 

While He invention has been eescheed :n da- 
tail wiH rescect to scecific preferred amecciments 
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Hereof, it wiil ce appreciatec Hat upon a -eacing 
and uncerstancing of the foregoing numerous vari- 
ssens wiil tccur to these skilled in He an which 
variasens are believed to lie within He secoe and 
spirit 3f the present invention and He aceencec 
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Claims 

t. A memcd of erecucmg a ccmeesite elastic 
mareriai having a: least tne gaHeraele web ben- 
deo to at ieast tne eiastic web. said msmed oem- 
erisin; me nees of. 

(a) Tensioning an elastic web to elongate im 

(b) cencing He eicngatee eiastie wee to at 
least tne gameraeie wee 'jnder oer.diticns wnich 
soften at least tonic ns of He elastic web to form a 
'fccneec ccmeesite wee: ar.d 
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<c) rotating Sis ccmocsrte web immeaanny 
after the bonding steo whereby the gatfwao* weo 
Is ganered to form the composite eiasnc marenaL 

' 2. The method of ^™ 1 wherein the etonc 
weo comonses a fibrous eiasric web. 

3. The metnod of 2 wneroin * e * lbrous 
elastic web comprises a nonwoven web of 
©iastomenc Seers. 

4. The metnod cf ciaim 2 wherein the fibrous 
elastic web comprises a ncnwoven web of 
eiasTomenc microtibers. 

5. The method of claim 1 wnerein the elastic 
web comonses an elastcmeric fJm. 

6. The memod of daim 1 or ciaim 2 inducing 
heat-bonding the eicngated eiasdc weo to the 
gaiheracle weo by overlaying the elastic and 
gaiheracie wees and appiying heat and pressure to 
the overlaid webs. 

7. The method of ciaim 5 inducing carrying cut 
the- heat-cencing oy heating bending sites on^the 
elastic web to a temperature of from about 55 *C to 
about 120-C. 

8. The method of daim 5 inducing carrying cut 
the heat-cencing by heating bending sites cr^the 
elastic wee to a temperature cf from accut ~C*C to 
about 9C»C. 

9. The method of ciaim 1 or claim 2 wneretn 
the eiascc wee has a basis weignt of accut 3 to 
acout 300 grams per sauare meter. 

10. The memoc cf dajm 1 or claim 2 wherein 
the elastic weo rtas a basis weignt of about tO to 
accut 2C0 grams cer square meter. 

11. The metnod of claim 1 or claim ^wherein 
the elastic weo is cemcrised of an A-S-A' block 
ccooiymer wnerein A anc A* are the same cr 
drrferent thermcciastic cctymer bfccx anc wneretn 
3 is an atastcmenc poiymer biocx. 

12. Tne metnod cf claim r. wnerein A and A' 
eacT; is a thermcciastic styremc mciety and 3 is 
seiected from the grouo consisting cf poiv- 
(ethyiene-our/iene), pciyisccrene anc pciy- 
butadiene. 

12. The memod cf claim :2 wherein 3 is poiy- 
(ethylene-butyiene). 

14. The Tiemcc cf claim :2 wherein each of A 
and A' is seiected from the grouo consisting of 
pciystyrene anc polystyrene hemciogs. 

15. The metnod of claim M wnerein 2 is eery- 
(ethy iene-curyiene'». 

16. The memod cf claim 1 or claim 2 wnerein 
the gatheratie weo cemenses a nenweven. ncn- 
eiascc rr.atenai. 

IT. The memcc cf claim :2 wnerein :ne sum cf 
the mciecuiar weignt cf A oius the mciecuiar 
weigr.t of A' cemenses mem accut 14 tc 21 percent 
cf the mciecuiar weigm of me A-c-A' biccx 
ccpciyrr.er. 



ia The metnod of claim 13 wnerein the sum of 
the moiecuiar wwgnt of A pius the mciecuiar 
w eignt of A* comprises from about 14 to 29 percent 
of the moiecuiar weight of the A-3-A' block 
5 copolymer. 

19. The method of claim 15 wnerein the elastic 
weo is comprised of a blend of said btock 
cocorymer oius a poiycienn. 

20. The metnod of claim 19 wnerein the 
to pciycienn is selected from the group consisting of 

one or more of polyethylene, polypropylene, pory- 
butene, ethylene copolymers, propylene 
copolymers and butane copolymers. 

21. The meihca-of claim 1 or ciaim 2 including 
T5 carrying out the heat-bonding by passing the over- 
laid atactic and gatherabie webs through a pressure 
nio formed between a pair of bonding roils, at least 
one of wnicn comonses a patterned caiender roller 
anc at ieast one cf wnicn is heated to a tempera- 

20 ture aocve me softening temperature cf. the elastic 
wee. 

22. The metnoo of claim 1 or ciaim 2 including 
maintaining the Mastic web in a stretcned ccncrcon 
of at east accut 100 percent eiengaticn bunng the 

rs bencing. 

22. The metnod of claim 2 wnerein the serous 
elastic weo comonses a nonwoven weo cf mert- 
blcwn eiasTomenc fibers ane the gamerabie web 
comprises a rson-eiascc weo. 

co 24. The metnod of ctaim 2 wherein the frbrcus 

eiastic weo comonses a norrweven weo of mett- 
biewn siastcmenc fibers and is maintained in a 
sretcneo ccrxirtcn of at least about 25 percent 
eiengaticn cunng the bonding. 

os 25. The metnod cf claim 24 inducing maintain- 

ing the nbrcus stastc weo in a stretcned condition 
cf from accut 25 cercsnt to 550 percent elongation 
during me sending. 

25. Tne memod cf claim 24 wnerein the ribrcus 

«o elastic weo nas 3 basis weignt of from accut 5 to 
3C0 grams cer scuare meter. 

27. The metnod or claim 24 wherein me fibrous 
eiasoc weo rtas a basis weignt of mem about t0 to 
200 grams cer soua/e meter. 

45 28. The method of claim 24 wherein the 

gatherabie weo comonses a nonwoven, ncn-eiasbc 
weo. 

29. The method of ciaim i or claim 2 including 
bencing a ncn-etasbc weo :o eacn of me opecsrte 

so sides cf the eiasoc weo. 

30. The method of claim 1 or claim 2 wnerein 
the com oc site wee is relaxed 'cr a cenod of up to 
.about th:r?/ seccr.es after bencing. 

31'. An eiasoc comocsrts material ccmchsing at 
£5 least one eiasoc weo bonded tc at ieast one 
gatheracie wee wnicn is extensible and centraebbie 
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wrth tne aiasac web uoon ^^^ll^lf 
the composite material. *e ccmocsrte maranai be- 

inc mads bvt . 

(a) tensioning the afasdc weo to eiongaa u. 

Qs) bonding the aiongaw aiasnc weo to at 
least cne garierasle web uncer conditions wnen 
soften at least pontes of *e atasac wee. to rorm a 
bended ccmocsrte web: and 

(C) relaxing trie composite weo mmeoiareiy 
after the bonding steo whereby the gamerable weo 

- ■«tw«»^Q ala«T"f^ material 



is 



ar t,b sonum^ ' - . 

gathered to form the composite elasoc matenai. 



amerea ,u • . 

32. The material of claim 21 wnerein the elastic 
web ccmcrises a fifcrcus elastic web. 

32 The maienai cf ciaim 31 or claim 32 
wherein the elastic web is bencee a M parable 
web at a plurality of spacsc-apart :ccancns m a 
repeating partem and the gatherabie weo is garn- 
ered between the danced 'ocarens. 

34. The mareriai ot o:aim 32 wherein the n- 
brcus eiastic web comprises a nenwoven weo of 
eiastcmenc Seers. ^_ . 

35 The matenai of ciaim 22 wnerein the n- 
brcus elastic weo ccmpnses a nenweven weo of 
meiteiown eiastcmenc nbers. 

36. Tne material of -aim 31 cr claim JL 
wnerein the eiastic web has a basis we.gnt -or mom 
accut 3 tc 200 grams oer scuare meter. 

37. Tne matenai of claim 31 cr cam 32 
wherein the eiasric web has a basis weignt of rrcm 
accut 10 to 200 grams per scuare meter. 

33 Tne material of ciaim 31 wnerein the elastic 
web ccmcrises a nenweven weo of mercbicwn 
eiastcmenc Sbers seiectec frcm me group ccns IS t- 
ing of (I) fibers of A-S-A' deck cccciymers wnerein 
A and A* may be me same or oifferem arc eacn -s 
a mermcciasrc ociymer bicc:< anc 3 :s an 
eiastcmenc ociymer block, and •;«•) bler.es or cne or 
mere ocivciefins with (i). 

3S Tne matenai or -aim 2S wherein A and A' 
eacr. is a sr/renic mcier, and 2 is pciy (ethylene- 
bur/iene). 

4C Tne matenai of claim 39 wherein eacr. gt - 
and A' is seiected mom the group consisting of 
ociysr/rene anC ccivsr/rene hemciegs. anc the 
pcivcienn is seiectec mom the group consisting of 
one or mere of ociyethy»ene. ociypropylene poly- 
gene. " ethylene cccciymers, propylene 
ccccivmers and butene occoiymers. 

" 41. The material of claim 39 wherein eacr of A 
^- A . ; s 3 eiecteo Tern ociysr/rene one pciysr/- 
rene hcmciccs anc the sum of me molecular 
wejr ,^ ~ ^ r i. JS ~e — ciecuiar weignt or A' :s Tcm 
afccutY* to^S percent zi the mciecuiar weight o: 
the A-S-A' ziozx occciymer. 

42. The matenai of claim 40 wherein me blcck 
cocci vmar comprises at least accut :C% oy weight 
of me matenai. 



43. The material of claim 4fj wherein the biock 
ccociymer ocmenses at least aoout 20% by weignt 
of the matenai. 

44. The mareriai cf claim 40 wherein the biock 
5 copolymer compnsas at least about 30% by weignt 

of the material. 

45. The mareriai of claim 40 wherein the mert- 
blown tTcers are comprised of mom about 10 per- 
cent tn 30 percant oy weight of tne A-S-A* biock 

to ccpoiymer and mom about 90 percent to 10 per- 
cent by weignt cf the pciyoierln. 

46. Tr.e material of ciaim 31 wherein the elastic 
web comprises an A-3-A* block copolymer wherein 
A arte A" may be ;he same cr different and each is 

75 a thermoplastic polymer blcck and 3 is an 
eiastcmenc polymer blcck. 

47. Tne material of claim 46 wnerein each of A 
and A* is selected mom the group consisting of 
pciysr/rene and polystyrene hemciogs, and 3 is 

20 selected mom the grouo consisting of poly- 
(ethyiene-cur/ienei, pciyiscprene and pcly- 
butaciene, and me sum or the mciecuiar weight of 
A clus the molecular weigr.t of A' comprises mom 
about U to 31 percent of me mciecujar weignt of 

25 the A-c-A* blcck occciymer. 

4a. Tne matenai of claim 46 wherein each of A 
and A' is seiected mom the grcuc consisting of 
ociysr/rene and pciysr/rene hemotegs. 3 is pciy- 
'(ethyiene-cutyiene) and the elastic web is furmer 

so ccmchsed zi a ociycienn seiected frcm the grouo 
consisting of one or mere of pciyethyiene. poiy- 
propyiene, ociycutene, ethylene :ccciymers. pro- 
pylene ccDOiymers and butene copolymers. 

49. Tne materia zi claim 48 wherein the ei actio 
05 web is :ompriseo of at '.east about 20% by weight 

cf me A-S-A* oiccx ccociymer. 

50. Tne material of ciaim 4S wnerein the eiastic 
web is comprised of at '.east accut 3C% oy weight 
of me A-3-A' blcck occciymer. 

*c 51. Tne matenai of claim 31 cr claim 32 

wherein me eiastic weo Is bonded :o me gatreracie 
web at a plurality of scacec-acan locations in a 
repeating cattem and me gatheracle web :s gath- 
ered between me bended -ocaoons. 

45 52 Tne maienai of claim 51 wnerein the 

gatheracle web is a r.cnwcven. ncn-slastic material. 

53. The matenai of claim 52 wherein the 
gatheracle web comprises a web of fibers selected 
from me orotic ccns:sting of polyester fibers, 

so pcryciann -leers, pciyamice =cers, oeiluicsio ^bers 
and mixtures of ?rvc cr more thereof. 

54. Tne material cf claim 52 wherein the 
gatheracie -*eb comprises a nonwoven web cf pciy 
(ethylene *.erechtr.aiate) no era. 

55 55. An elastic comccsits material as shown 

anc cesenced r.erem. 
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FIG. 2A 



